Abstract
Floods are natural events with extensive impact on property and life of aff ected people. They signifi cantly came in 1997 into the life of Czech society and since then has caused damage almost 172 billion CZK. The paper focuses on the assessment of impact of fl oods from 1997 to 2010 on economic level of each region. The impact is assessed on basis of development of the basic macroeconomic indicators such as GDP and economic level of regions, change in fi xed capital formation, sales of industrial products and unemployment. The basic idea is to show how much fl oods have infl uenced region's economy and if it depends more on the amount of fl ood damages or nature of damage (structure within infrastructure). 13 regions of the Czech Republic except Prague were chosen for the analysis. Prague was excluded from the analysis because of its specifi c status (capital city and the region) and economic conditions among regions in the Czech Republic (higher GDP per capita than the national average). natural disaster, fl oods, macroeconomic impact, regions, damage Natural disasters are nothing else but extreme environmental events that infl uence human activities. According to database EM-DAT (2012) of the Centre for Research on the Epidemiology of Disaster, natural disaster is defi ned as situation or event, which overwhelms local capacity necessitating a request to national or international level for external assistance. The database is major source of data about natural disaster for recent research. It classifi es the natural disasters in accordance with certain criteria, e.g. number of kills, aff ected area, and publishes regular reports on this issue. According to EM-DAT (2011) , at the end of the last decade, natural disasters occurred six times more than in 1975. Floods are the most common natural disaster accounting for 40 percent of all natural disasters between 1985 and 2009 (Cuñado and Ferreira, 2011) .
Usually a er every natural disaster, the reports about losses caused by this event are published by media and other research institution. The most of this reports are only limited to the estimation of costs to restore damaged property and do not deal with the systematic impact of disasters on regional or national economy (Fomby et al., 2009) .
Economic research in this fi eld of the impact of natural disasters on economic development a er disaster is still in an early phase of development. The fi rst studies dealing with this issue are created in the 90th. Albala-Bertrand (1993) found that natural disasters have a neutral or positive short-run eff ect on economic growth. Current research begin to use for analyse of macroeconomics impact on economic development the econometric methods. This analysis demonstrate that short-run and long-run impact of natural disaster on the economy of aff ected country or region may depend on economic, social, and institutional conditions, as well as on the type of natural disaster and sector of the economy (Fomby et al., 2009) . Skidmore and Toya (2002) argue that climatic events have a positive infl uence and geological events have a negative or neutral impact on long-run economic development of eff ected area. Contrary, Raddatz (2009) fi nd that climatic natural disasters have a negative impact and geological events do not play a signifi cant role in economic development of this region. Hochrainer (2009) fi nds the negative short-run impact of natural disaster on economic development. Ma (2011) argues that natural disasters indirectly cause lower growth in the shortrun through reducing productivity and total output. The lack of productivity depends on the relative development of the country. Cavallo et al. (2010) do not demonstrate a signifi cant economic impact of natural disaster.
To determine the economic impact of natural events on the aff ected area is important to distinguish the type of natural disasters. Fomby et al. (2009) fi nd that droughts have a negative eff ect on economic growth. In, contrast, fl oods tend to have a positive eff ect. This eff ect is stronger in developing countries and is present in the agricultural and nonagricultural sectors. However research indicates that this eff ect comes only from moderate fl oods. Severe fl oods produce negative responses of all economics sectors. Cuňado and Ferreira (2011) build on previous research and confi rm the positive impact of fl oods on economic development of developing countries. In fact, developed countries do not experience a positive impact of fl oods on overall growth. The positive impact on agricultural growth in developed countries does not seem to spill over to the manufacturing and service sector.
Floods are together one of the most important categories of natural disasters in Europe and in the Czech Republic too (Berga et al., 2010) . Since 1997 fl oods have caused damage over 172 billion CZK in the Czech Republic. Already each region was aff ected by fl oods at least once. Experience from extreme fl oods in the Czech Republic between 1997 and 2010 has shown the necessity for a systematic approach to fl ood protection. This process is carried out in accordance with Directive of the European Parliament and Council 2007/60/ES of 23rd October 2007 on the assessment and management of fl ood risks. The purpose of this directive is to establish a framework for management of fl ood risk in order to reduce the negative impact on human health, the environment, cultural heritage and economic development in European Union (Řezáč et al., 2011) . Already in 2000 the Czech government approve The Strategy for Flood Protection in the Czech Republic. It is document containing the main principles of fl ood protection in the Czech Republic.
Current Czech research in area of natural disasters is mainly oriented on fl ood protection in accordance with European Directive and The Strategy for Flood Protection. The studies deal with determination of fl ood hazards and risks (e.g. Dráb and Říha, 2010) , to identify appropriate methods for the determination of damage in hazardous areas (e.g. Korytárová and Hromádka, 2010) , the economic effi ciency fl ood control measures. The discussion also leads to the fi nancing system of fl ood prevention (Šelešovský and Bakoš, 2010) , the effi ciency of public expenditure on fl ooding in the Czech Republic (Čamrová and Jílková, 2006) .
The paper wants to open discussion about impact of fl oods on economic development of the Czech Republic. The aim of the paper is to analyse the economic impact of the fl ood on the regions and to discuss the relationship between fl oods and economic development.
Economic impact is assessed on the basis of the basic economic indicators of regions -GDP, economic level, gross fi xed capital formation, sales of industrial products and unemployment.
MATERIALS AND METHODS
Method used in this paper is the method of induction and correlation analysis. The amount of fl ood damage has been chosen as an exogenous variable. First, fl ood damage by region was detected. In spite of the diff erent sizes of regions were the absolute indicators recalculated per capita (relative indicator). Subsequently the damage was compared with macroeconomic indicators using correlation analysis.
As basic macroeconomic indicators for correlation were selected:
• Gross domestic product (GDP), • Gross fi xed capital formation (GFCF), • Industry sales and • Unemployment.
All these indicators were identifi ed by region and that as absolute and relative indicators. Correlation analysis was performed for both absolute and relative indicators (per capita). In addition, both nominal and real values of these variables were identifi ed and their change too (growth and character).
The time series from the fi rst catastrophic fl ood in 1997 to 2010 was selected to analyse. The data on the damage were obtained from reports on the fl oods issued by the Povodí, State Enterprise and from reports on estimates of damages caused by fl oods that aff ected regions have to create and send to the Ministry of Finance of the Czech Republic. Moreover it is only an estimate of damages which is provided by trained staff of municipal offi ces and the Povodí, State Enterprise. In foreign scientifi c literature dealing with natural disasters and their impact on aff ected area, the ECLAC methodology (European Commission for Latin America and the Caribbean) is used to identifying and analyzing damage. This methodology distinguishes direct and indirect damages and secondary eff ects. In the Czech Republic this is not use. Only direct damages are recorded -damage to tangible and intangible property of households, companies, regions, state and its companies; capital and inventories of fi nished and semi-fi nished products, raw materials and spare parts (Pelling et al., 2002) .
Thus, the hypothesis H is: The fl oods have conclusively negative impact on long-run economic development of eff ected area.
RESULTS AND DISCUSSION

A. Flood damages
As already mentioned above, the Czech Republic was aff ected by seven large fl oods in the years 1997 to 2010. They caused damage over 172 billon CZK.
In July 1997 the most tragic fl oods hit the Czech Republic. In just a few days, over half the usual annual rainfall fell in the Morava and Odra river basins. 60 people died, fl ood hit 28 districts, i.e. 536 municipalities in 12 regions. Damage amounted to 62 billion CZK. In July 1998 From the tables it is apparent that the highest fl ood damage was in 1997 and 2002. Moreover, in 1997, nominal total damage amounted to about 62 billion CZK. But our analysis only includes nominal damages in the amount of about 25.5 billion CZK for this year. The rest of the damage was caused on the state property and there is no sorting by districts (*).
Overall, Prague was the most aff ected. Nevertheless Prague was excluded from the analysis because of its specifi c status (capital city and the region) and economic conditions among regions in the Czech Republic (higher GDP per capita than the national average).
The Bohemian Region, Liberec Region and Ústí Region are among the most aff ected regions. The greatest shi in rankings is possible to see in the case of Liberec Region which was the sixth most aff ected region in terms of absolute damage, while in the case per capita Liberec Region is the second most aff ected region. Great shi is also at the MoravianSilesian Region which was the most aff ected region in absolute terms, whereas in the case per capita it is only the fi h most aff ected region. 
B. Correlation analysis
The dependence listed in Tab. IV was detected in the correlation analysis.
From Table IV ambiguous dependence is obvious. However, this also results from the comparison of absolute indicators. Therefore, correlation analysis was performed for relative indicator in relation to capita, see Tab. V.
From Tab. V it is clear, that except sales industry, correlation coeffi cients clearly show the direct or indirect dependence -for GDP and GFCF indirect and for unemployment direct dependence. However, from the results it is evident that for further analysis only data on GDP or GFCF give information about the relative impact of the fl oods on the economy of the region. Therefore, for the other analysis those indicators were only selected. However, it is necessary to draw attention to the fact that the determination of the dependence of the correlation coeffi cient is very weak in these indicators, which the signifi cance level also proves.
If we focus on the most aff ected regions, which Liberec Region, South Bohemian Region and Ústí Region are in accordance with Tab. III, then we could see that they are not among the regions which have the strongest dependence between amount of fl ood damage and economic indicators according to the correlation coeffi cients, especially in GDP. In the case of GFCF dependence is evident in South Bohemian Region. In the case of indicator of unemployment, then even two of the most aff ected regions (Liberec Region and Ústí Region) by the correlation coeffi cient have stronger linear relationship. In the case of the sales industry, Ústí Region exhibits stronger dependence. 
C. Impact of fl oods on GDP and GFCF
In the following section, we only analyzed the impact of fl ood on GDP. Fig. 1 illustrates the change (increase, decrease) of real GDP (RGDP) per capita of the regions of the Czech Republic from 1995 to 2010. Fig. 1 shows that especially strong fl ood in 1997 had an impact on GDP. For all regions GDP signifi cantly decreased compared to the previous year.
Correlation analysis, however, did not confi rm the infl uence of fl oods on GDP. In the case of more detailed analysis we fi nd that data show the strongest impact of fl oods in Hradec Králové Region, Pardubice Region and Zlín Region. But these regions, except Zlín Region, however, were less aff ected by the fl oods, Pardubice Region even minimally. It is obvious that other factors had also eff ect on signifi cant decline GDP in these regions.
If we research the most aff ected regions, namely South Bohemian Region, Liberec Region and Ústí Region, see Fig. 2-4 , and then also from these graphs unambiguous relationship between fl oods and changes in GDP are clear.
Clearly, we can disprove the hypothesis H 0 for the GDP that fl oods have a signifi cant impact on longterm changes in the economic development of the region. The analysis shows that the relationship between the damage a er fl oods and changes in GDP may exist, but only weak.
Then we tested another economic indicator that suggested dependence -GFCF. It gives diff erent results than GDP, see Table VI .
If we consider the most aff ected regions, namely South Bohemian Region, Liberec Region and Ústí Region, only GFCF indicators of South Bohemian Region was clearly aff ected by fl oods. This is demonstrated by the following Fig. 5 .
Thus, in the case of GFCF we can reject the hypothesis, that the fl oods have a conclusively negative impact on long-run economic development of eff ected area. Analysis of economic The analysis results confi rm the conclusions of foreign studies dealing with the impact of natural disaster on economic growth. Already AlbalaBertrand said in 1993 that natural disaster have a neutral or positive short-run eff ect on economic growth. Similarly, Skidmore and Toya (2002) Cuňado, Ferreira (2011) , which confi rm these results their research. However, both researches have assessed the impact of fl oods in the entire states, not regions and it could aff ect their results.
CONCLUSION
Many papers on the economics of natural disasters defi ne severity of disaster as a function of the number of people killed or aff ected by fl oods.
But in this paper is used fl ood damage as main indicator. We have used correlation analysis. As basic macroeconomic indicators for correlation analysis were selected: GDP, GFCF, industry sales and unemployment. All these indicators were identifi ed by region and that as absolute and relative indicators.
Our results show that fl ood shocks tend to have slightly negative or neutral impacts these indicators. We would expect, these neutral impact are not experienced on the year of the fl ood. We expect the delay in one or more years.
Overall, it can be assumed that other extensive and intensive factors have a greater infl uence on economic growth. The question is, whether fl oods in the short and long-term period have an impact on domestic consumption, public budgets or debt service and thus aff ect aggregate demand and to what extent. It will be the subject matter of the future research priorities. 
SUMMARY
The paper opens discussion about impact of fl oods on economic development of the Czech Republic. The aim of the paper is to analyse the economic impact of the fl oods on the regions in the Czech Republic and to discuss the relationship between fl oods and economic development. It is assessed on the basis of basic economic indicators of the region -GDP, gross fi xed capital formation, industry sales, and unemployment. These variables are assessed as absolute and relative indicators, which are transferred per capita (with the exception of the unemployment rate). The paper uses data of GDP, GFCF, industry sales and unemployment from 13 regions of the Czech Republic between 1995 and 2010 to compute correlation of economic growth and fl ood events. Prague was excluded from the analysis because of its specifi c status (capital city and the region) and economic conditions among region in the Czech Republic. It was hypothesized: The fl oods have conclusively negative impact on long-run economic development of eff ected area. This hypothesis was disproved based on the analysis, when the conclusion is that, the fl oods have a neutral impact on the economic growth of the regions of the Czech Republic.
